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DNA replication and DNA replication proteins
Many core DNA replication related proteins for the two generalist phages, Syn9 and S-TIM4, were detected in Synechococcus WH5701 (Table S4) . A number of core Syn9 phage DNA replication proteins were also found, however, in resistant strains for which no DNA replication was observed: Synechococcus CC9311 and Prochlorococcus NATL2A (Table S4 ), indicating that the presence of these proteins does not necessarily lead to phage genome replication. In addition, gradual and low phage genome replication was found for a few interactions (Fig. 4E , Fig. S3C ) including those where no phage DNA replication proteins were detected, for S-TIM4
in Synechococcus CC9311 and Prochlorococcus MIT9215. It is thus likely that replication resulted from the cyanobacterial DNA replication machinery in these latter cases.
Defense systems in marine Synechococcus and Prochlorococcus
Defense systems against phages are well known in bacteria (46, 49). We assessed the presence of known active defense mechanisms, based on homology, in the marine Synechococcus and
Prochlorococcus strains used in this study (see Methods). We did not include mechanisms that would cause the death of the cyanobacterium in our search (such as inducible chromosomal islands or a variety of abortive infection systems) as the resistant cells in our study survived and continued to grow. The vast majority of strains (13 of 17) lack known active defense systems (Table S2) . Of the four with recognizable complete systems, two Synechococcus strains have type I restriction-modification (R-M) systems: Synechococcus RS9917 and WH5701.
Synechococcus WH5701 also has a complete Gabija system which is a recently discovered nuclease-based system that was shown to provide some protection in Bascillus subtilis against infection by podoviruses and siphoviruses (16). Among Prochlorococcus strains, MED4 and MIT9312 have probable type III restriction modification systems. None of these systems have been experimentally tested in marine cyanobacteria for providing resistance to phage infection.
In addition to the above complete systems, a number of the marine cyanobacteria used in this study have a single subunit of known systems but are incapable of providing defense against phage infection on their own. These include one of six BREX subunits (71) and a type III R-M endonuclease subunit in Synechococcus RS9917, a type I R-M specificity subunit in Prochlorococcus MIT9312, MIT9215 and MIT9515 that guide endonucleases to their target (72), a type IV R-M methyltransferase in Prochlorococcus MED4 and potential type II R-M methyltransferases in Prochlorococcus MIT9515 and MIT9215.
Fig. S1
. Transcription of early genes of specialist cyanophages indicates cell entry. Early gene transcription of specialist T7-like cyanophages (A-C) and T4-like cyanophages (D, E) in resistant Prochlorococcus (green) and Synechococcus (orange) strains relative to that in sensitive Synechococcus or Prochlorococcus strains (blue) (n=3). Interactions for which the specialist cyanophages attached to the cyanobacterial cell surface were those tested (see Fig. 2 ). Note that for the P-TIM75 phage the late gene, g20, was tested instead of an early gene. No gene transcription was detected for the P-TIM68 phage, despite significant attachment. Note that P-TIM68 middle and late gene transcripts were not detected either (Fig. 3H ). See Fig. 4 for similar analyses with generalist phages.
Fig. S4. Polyploidy in marine
Prochlorococcus and Synechococcus. The number of genome copies per strain was inferred by qPCR in multiple Prochlorococcus (green) and Synechococcus (orange) strains using the rbcL (A) and the rnpB (B) genes. Three of the 8 Prochlorococcus strains and 6 of the 13 Synechococcus strains tested had more than one genome copy. The two genes used for the assay are hundreds of thousands of base pairs apart in most Synechococcus and Prochlorococcus genomes. (n=4 independent cultures per strain). Our results for Synechococcus WH7803 of 4 genome copies per cell are consistent with those reported by Griese (42) and Binder and Chisholm (43) and those for Prochlorococcus MIT9312 of 1 genome copy per cell are consistent with Burbage and Binder (73) . The former study by Griese (42) used qPCR while the two latter studies (43, 73) used a DNA stain and flow cytometry to determine genome copies per cell. It is interesting to note that the two cyanobacterial strains for which genome degradation was common have more than one copy of their genomes: Synechococcus WH5701 and Prochlorococcus MIT9215. . Transmission electron microscopy image showing a carboxysome and Syn9 capsid side-by-side in Synechococcus WH8102 (C). Average Syn9 capsid diameters (blue) of 82±7 nm (n=53 particles in 28 cell sections) and 84±7 nm (n=70 in 18 cell sections) were measured for the resistant Synechococcus WH5701 and sensitive Synechococcus WH8102, respectively. Average carboxysome diameters of 106±7 nm (n=31) and 109±8 nm (n=15) were measured for Synechococcus WH5701 and Synechococcus WH8102, respectively. Average Syn9 capsid diameters are similar to those reported previously (87 nm) (45), and average carboxysome sizes are similar to those reported previously for Synechococcus WH8102 (123 nm) and WH8109 (106 nm) (74) . The capsid diameters are significantly smaller than carboxysome diameters in both Synechococcus strains, p<0.001 (Student's two-tailed t-test). 
late baseplate wedge subunit and tail pin, T4 gp53 The T4 homolog activates late transcription up to several hundred-fold by strengthening promoter binding and speeding up promoter opening (76) 
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